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PROBLEM TO BE SOLVED: To produce a thick steel plate having 570 to 720 N/mm2 
tensile strength and small in the difference in the hardness between the welding 
heat- affected zone and base material and to provide a method for producing it. 

SOLUTION: This steel plate has a steel compsn. contg., by weight, 0.01 to 0.1% 
C, iU0.6% Si, 0.4 to 2.0% Mn, iUO.025% P, iU0.OO8% S, iU0.06% Al, 0.05 to 0.2% 
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COPYRIGHT: (C)2001,JPO 



i 



(19)0#M#imT (JP) (12) & ||g if^F & $g (A) (H)imHM&ll*9 

#^2001-73071 
(P2001-73071A) 
(43)&IHB ¥^13^3^213(2001.3.21) 



(51) IntCL 7 

C 2 2 C 38/00 
C 2 1 D 8/02 
C 2 2 C 38/14 
38/58 



3 0 1 



F I 

C 2 2 C 38/00 
C 2 1 D 8/02 
C 2 2 C 38/14 
38/58 



T-?3-r(##) 
301B 4K032 
B 



»*«<^ft4 OL 8 H) 



(21)fflP#^- 


^¥11-248660 






000006655 












(22)ffi|gB 


¥j£ll*f93 2B(l£ 


09. 9. 2) 




JteaB^HEE^Hr 2T16#3f 








(72)SMI» 


MSB 










s*ifr&*i#jn mn*wmi££&m 


















(72)f&IH# 


mm »n 




























(74)f^aA 


100105441 























(54) 5I^S570~720N/mm2O^f»^#gBt«WO«S^*MNS^J?ffl«^*^<?>We^ 



(57) [Oft] 

$5 7 0-7 2 ON/mm 2 oJJil*&J:t^oi^2r 

[jfi^©] il%T', C : 0. 01-0. 1%, S 
i : 0. 6%IiTF, Mn : 0. 4 — 2. 0%. P : 0. 
0 2 5 %£TF. S : 0 . 0 0 8%UTF, A 1 : 0 . 0 6 
%IiTF, Nb : 0. 0 5 — 0. 2%, Ti : 0. 005 
— 0. 0 3 5%, N : 0 . 0 0 1 — 0. 00 5%t, ^ 
SWfctTCu, Ni, Cr, Mo, V, Ms, Ca, 

•9, 3&*"P. PcM = C + Si/30 + (Mn + Cu + C 
r ) /20+Ni /60+Mo/l 5+V/l 0 + 5 B 

so. 1 8%%m<ftt l zffi&.-t&Mm&Hi-t&zk, s 

*^{±ilM-Sr. 1 1 0 0-1 2 5 O^oi&KfcrR&iifa 



( 2 ) 

1 

[«flFi*#<D«H] 

[lt*IBl] SM%T". C : 0. 0 1—0. 1%. S 

1 : 0. 6%£1T. Mn : 0. 4 — 2. 0%, P : 0. 
0 2 5 %1XF. S : 0 . 0 0 8%1XF. A 1 : 0 . 0 6 
%OTs Nb : 0. 0 5 — 0. 2%. Ti : 0. 005 
— 0. 035%. N : 0. 001—0. 005%. »g|5 

Pcpi = C + Si%30 + (Mn + Cu + Cr)/20 + 
Ni/60+Mo/l 5 + V/ 1 0 + 5BS0. 18% 

tnfttzm&t i t ^Itt^i 10 

5 7 0 — 7 2 0 N/mm2<7)?§t#»*J»SI5^eWO 

[ft*JH2 ] mmtftt LT $ **%T\ C u : 
0. 05 — 0. 5%. Ni : 0. 05 — 0. 5%. C 
r:0. 05 — 0. 5%. M o : 0 . 05 — 0. 5%. 
V : 0. 005 — 0. 2%. Mg : 0. 0002 — 0. 
0 0 5 %<7DiEHT' 1 «4fctt2«EJ±S*$rt-4 if:* 
Wmfr^lt*«lE«^ra$ 5 7 0-7 20N/ 
mm 2 CDmWMBWffi b fW««? I ^fffflWi* 

[it*E3 ] mmtflb UT £ fefc. C a : 20 

0. 0005 — 0. 004%. REM: 0. 000 5 — 
0.004 %ov yrftdw&lt < fc i> 1 $ hZS^ 

-t&zt *mik -thmim 1-2 eov 1 jstie 

tteftlSHftS 5 7 0-7 2 0 N/mm'^fffilRim! 

[ it*JR 4 ] If 1 - 3 v >-f*x#> 1 ttcaBttoM 
fettle*, 1 1 0 0-1 2 5 0*C 

tt*>te^A*iU giS«SAciJaT<^ftBTP 
*SHU«HI-*-4ifc*Wfljii:^-4g[5B«S 5 7 0—7 30 

2 0 N/mm 2 ^^^SPfc^W^^H^hS I > 

[00 0 1 ] 

ff»\ »«^y^-€-<?5flfitffl^6fLS9[IHftS 5 7 0-7 
2 0N/mm«<0jg»aBB!Blffl(i (^fW9fc:«J I SS 
*5fcS»*SM5 7 0ttM) tJilf*<^Kiari£fc»t 

[00 0 2] 40 

vvfoft., 3K^£#JEUltSf1-m. rt^WSrffiffl LT 
[00 0 3] ^»»«jtftcoa«or^i±. SS&JHffte 

*«t»«oiSMW»e-->'^4rfc«j: zmsmiway bo 50 



^IH 2001-73071 

2 

aRBaSftKl*I±S«Si: LT. #M^F9 -227987^ 
&fB. #M^F9 - 2 4 1 7 9 6#&fSL WM^F 10-1 
7 4 2^&fg. JfflflT 1 0-1 74 3-9^8* ifte, M 

tmmmm ihazj 

^coiH^cofflS. & § V ^2 $ t-ifJfe&K ( WM ) b 
h a z co«jKi£§yh;s < -f- & i fc & f'*i'fe*$n.T v i 

[0004]-^ 7^-7, LPG&fc'iOflrff^y 

AJWAWfl. (SSC) ^OTt^otV^. 

<. HRC22 (HViIt24 8)OTt(iSSC(i 

( ^ftj^fi ) t . ssc o— Jem fc $ tih s 
O H I C t'^lg^t- S . S O H I C Kit 

t . fiji.«f . mrm- 5-287442 ^fg. 7 

- 1 8 8 8 3 8^#g. #I3T9 - 1 2 5 1 3 6^|g 

Kblzm^ZtiX ^Sio^ss CR&jtS«S* J: 0«fS 

soh 1 c^tttcstrs^naitttov^TtiffiiftstLTvi 

[0005] 

i?&mmmL£5b-?mmi -3\m%Z5 

7 0-7 2 ON/mm2<OS5M0Wgflfc##cOfflSi! 

jsai^gu t ^*/h$ < ~rt z b &"sm b 

<vmt) ■ (^-^) 3&«fti**i, mmm 

cvmm5m*?Mfct>mm\tLi<k¥-®b m± 1 . mm 

[0006] 

t -r s t i ^(±TiBoa 13 -cafe & . 

[0007] { 1 ) C : 0 . 01—0. 1 

%. S i : 0. 6%JJTF, Mn : 0. 4 — 2 . 0%. 
P : 0. 0 2 5%OT. S : 0. 0 0 8%JilT. A 1 : 
0. 0 6%OT. Nb : 0. 0 5 — 0. 2%. Ti : 
0. 005 — 0. 0 3 5%. N : 0. 001—0. 00 

5%. m&*m&£v^miff^m>h%*). ix>* 



( 3 ) 

3 

PcM = C + Si%30 + (Mn + Cu+Cr)/20 + 
N i/60+Mo/l 5+V/l 0+5B^0. 18% 

3S§ 5 7 0 — 7 2 ON/mm2<^SS*t^g|3k#M<7) 

[0 0 083 (2) HtHJfcfcLTS&K, **%T\ 
Cu:0. 05 — 0. 5%, Ni : 0. 0 5 — 0. 5 
%,Cr:0, 0 5 — 0. 5%, Mo: 0. 05 — 0. 
5%. V: 0. 00 5 — 0. 2%, Mg:0. 0002 
— 0. 0 0 5%«t5HT-lMi7t(i2ffiIiUiS:##-rs 10 
•I h£««t-t&JifB ( 1 ) K»«3l3S3H;s 5 7 0-7 

mm®., 

[0009] (3) Mmm.bLX£t>tz, ms%x\ 

C a : 0 . 0 0 0 5 — 0. 004%, REM: 0. 00 
0 5 — 0. 0 0 4%<r>\,i-fjxfr<r>'J?%:< b i> l«£r$£> 

z t ^■mmt-thiAi ( 1 > - ( 2 > cowr 

^*»l JB£fE«?)3l3fi3££ 5 7 0 — 72 0 N/mm2(7) 

[0010] ( 4 ) ±ia ( 1 ) — ( 3 ) <zn vf*up 1 20 

3Bt=IE«<?3<Mi(R*'fe s ar4«Ji4fcJi«Ui-*, 1100 
-1 2 5 OTW&^BMSU 7 5 0°CJil±«iSST" 

§570-720 NXmm^mmmmw^bmticom 

[0011] 

t+m h b%&*<bmtf<omm si t>iM3fa dns) &n 
tibt-t ft f&&irt&Nn&m. t * mmmmcc b' am 30 

Harass - 1 ft . 

[0012] ST, if«^»»gPt-co®^ttcoffi«^ 
< «± , «R^>ajEflsejr?riMK>T mmx 

W»L it B 7 U - ■ ffiC fc LT j&gg**M*»fg 

[0013] Nb (Nb+V) ^fttiiSfK^^Wtif 
*J: DJ£<»^ft£k«*e$>ft#\ #IH36BJ!tcijWS« 
*«0W«i. Nb£0. 0 5-0. 2%fctt3ttW£<iB 

jirra^fc-cjbSo Nb (Nb+v> &]&m&<mn 

t£im¥5 - 2 5 5 4 2#&«L 5-209 22 

2#&*KB|iS3*lTV*S#. HfftfegiSBfrS 7 8 0 
N/mra' (80kgf/mm!) R^SfSK^iTC* ft . 50 



^IH 2001-73071 

4 

n b opf {B«^±^ffit^s < , anaam* tmtz l 

«MBWM*t-rft5l?fi5t§ 5 7 0-7 2 0 
N/mm 2 W**9>ft J I S afgT"©^^ S M 5 7 
OMii (60kg f/mm 1 iRM) IZttLXte. 3SJK#' 

5ft#jMr*j t * h fzfr , ^ < tmz ti& i t & . 

[0 0 14] ^KS&HJfctjv^Tte, 0. 0 5 — 0. 2% 
WNbm&nSr^ISfri: LT?I5S^§ 5 7 0 — 7 2 0 N 

ffi^Nb jgjma, ffifcm-iklz£&-&tt<vM%Jiikto?>-%: 
SS8)MHKItott^±tefc^*»»U B7 

[0015] c(i, Mo^ttt3B&££F£#& , 

A'i4* i >«< * o , imwmnw.b^hms.v'^Mzn 

LT 0 . 0 1 %liLh«^Tcb 6 . 

[0016] Sill BiKliJHt-&4ft&7cST&& 

±RB*0. 6%fcHR£Lfc. MtOKIMi. Al 

P c pi wtijS* 1 ^ 0 . 2 5 %VXTiPm£. L v \ 

[0017] Mnii aiK, iitt*«i«-rs±-e^fr^ 

^7C»"CS) 0 , ^OTPfiliO. 4%TS)ft<, L^L, ^ 
T#"ftk'MAtt, PCM^'1#LT, 

2. 0%tU. 

[0018] P , SJ±, ^H^BJ^^Tti^MWT'ft 

x-h k> , p , jk s £ ir<oeaFtt i>#j*t, **i-wi± 

Pfi^rO. 0 2 5%, 0. 0 0 8%(c|5|St^ <> #(:, S 
liMnSML, SffliS^b*t«BSS*T(±H I C^S 
SC, J^CIiSOH I C^JjgSrffij^ftytSb. iOJ: 

Jntk^(c, S^0. 0 0 l%l?Xrb-t&Zbi)m£L 

[0019] Al(t HRfcJKRJbjm=*4;fiS7arc 
^ft* 1 ', iiStis i t jt«T i fflfX'i>+-ftX-fo 0 , * 

i m* s ^ < t mcom &mt>m < & ft tr^ o t*^ < , 
mm±mcomm^t-r^^x±m^ o . o 6 % 1 1 



(4 ) 

5 

[0020] t i ii, mi^tx/mmaemmimii±. 

COfzMZ'MSX'h^. ^if^^T i ii. A 1 

^tt (M£tf0. 0 0 3%JJJIT) - Oi^UTi 

2 03£±j&^fc^SfJraft£ffM, fi^l7i54 h 

TiliN^ltTiNtUX^/tf frfflm ft 

flWCfcO, 4fc«HRtf{C(cff&r&fiWBT i Nii, ?§ 

^Jj>S£#-g>7t*6«±, TilJftfiO. 0 0 5%iS 
X'fo 6. L*»U i:TiC£«l, flsSffltt 

^^#tt£^lt£-£&<OT\ ^<7)_tR8«±0. 0 3 5%T" 

[00 2 1 ] N(i, ^nttft*pf*eHli: L-CM+tc-ir^ix 
§ ii«T^Si\ N b fcfe-& LTllttJItLti 
«£i§flP$-t2\ Ti NSr^LtauacOi^Cii 

^ttM^ft^S, i<7)3tft, NltUftffiO. 00 1 

Ji^cO±Pftfi:0. 0 0 5%W. 

[0022]^:, ^tcje tt -trirr a i a*? & s 

Cu, Ni, Cr, Mo, V, M g COS&tlPEI&lCOV ">T 

[00 2 3] a*fc3r4jat#fc. $ fcfc£*i&tf>7G*S 

[0024] cull 3iWfc*anLfcW-*Uf , *SHt. 30 

HCCu-^^^ltL, iBBStfc i Cr4Jt«>0. 
5 0%tcRBSLJt o 

[oo25] Niii c u timmmtomsk. ws&^ 

#T\ 0. 0 5%tfeS. ±RBfc-3V->TJ±, Cuh|Bl« 

was tan* . Jt<sw«firc* s - 1 ^ mwmitTkm 40 

[0026] Cr s Moli, 0. 0 5%tLhO^SjIIT'# 

tffiDSSS. SItt£i:«>fc[ftLL:&-£4. Ltf»U ss&p*# 

itri.tts- w®mflm&z. vmtmngitzm 
[0027] vti NbbimmwcDftm&^-t&hco 

ZX'fo *) , TPS«S;m* i l.^til> 0.01 %T\ ±PSii 50 



2001-7 3 071 

6 

0. 0 5%tcRS^L>t. 

[0 0 28] Mg(i, ja*SMIMMIltr4ii^*— 

ML MgliO. 00 0 2%£JJ^SfifeS. — £\ a&fln 

3 X h±»j|STtt*V WCJJMt 0 . 0 0 5 % t Lit . 
[0 0 29] C afciVREMfi. MnScOf 

-fbJ<^«T-c«**i^m (hic, ssc. so 
H I C ) SBHtfcffiMS-lti. c\K^<n?m$:3m-th 
fztblZlZ^ SffiO. 0 00 5%!®tW. U>»U ^ 

^-ffc*fg»«TT"io*Si^as[jix (hic, ssc, s 
ohic) ja©tt£iStf>;fc«>. asSn*<o_fcJ3B«io . o o 

4%£I®5£L*:. CafcREMfi, (i(3T|B|^«^*^ # 

[0030] *fiSS&H>!tCt3V>Ts -fi-v^7C»«^J[I*^ 
RS^tSDi. , Pcm = C + Si/3 0+ (Mn + Cu+C 
r) /20+Ni/60+Mo/1 5+V/l 0 + 5B 
h5Sf*Thg>flI£0. 1 8%JaTtRB©r*5l*«, n- 

%0floa±cO#mt"* &SffiT"i> 0 . 0 5 %<50N b £S§ 

sdl. Nbcowm«^^fijffl-ri.±-c\ Fsssti^isfi 

(570 — 720 N/rnm' ) cO^T'^StUi^M 
Att^^V^fcftTfcS. 0. O5%C0Nbg5 

ilTC^cOtff ttiS^^ftAPfitCflJffl L/ti§^\ Pen TO . 
1 8%$rffii.^^T'«i:, SM5 7 OiUfc 
JS*li:i3:oT t^3 0 
[003 1 ] *IMBJ!0#^ht-S?§ffi^»SI5i:«« 

[0032] . ±IBIIBffittHteffl»3*lAJ*fl'** 

-r^ii^JttiJHA-^ . iioo~i25 o°c<7)?as^ 

mftm^mm^wmft^h z\ tup?* . mftmim 
mimi&zmi^h z a . s»±ps 

#:-ftl»«jS*^±PIS- 12 5 O'CttZWfchtz^cnX'fo 

[oo33] mwmk<nmmmm±. 1 5 o°ca±xE. 



( 5 ) 

7 

[0034] mmsmmt. A^&wuf* 

£ES£StB3frL;fc») s ^ft"OKHW=5r#^ 
tt, *<9lSlfcNb#WtfJ, aWW-i^rififb^&iJtA 

L^«^o3M^a^5feix, gfiM^9t±2 0 0°C 
[00 3 5] Atlfttt, N bcoUMfflWJB. TT3:;b*> 



^IH 2001-7 3 071 

8 

[0036] 

[H5fi^J] *WKHO*ffltt*«^4fc«>, tit* 

[0037] «HWrf£flro5 SMEfcrov^T<4, J±5ffi 
I S5-*HI3iiSI*K\ Sff50rami(?)ISIil/4S 

a^SS ( vT r s ) 

[0038] 4fc, iss^*att#«fc^)W3s*iii 

^ifctofc:, J 1 s z 3101 CSJ&S;ft.*i!S3R 

T U- h ZftW: L , Mfi&tiS 0.5m mTfiB^Vt»«i 

fii«l OjSW^J&tti: Ufc. 3ri>. Kift«{47cJf 4 * 
fc L , if S^PSWi^ LtLtz. 

[0 0 39] 

[HI] 




[0 04 0] 



(7) 



1 1 



WHJ2 0 0 1 
1 2 



7 3 0 7 1 



4H 


(mm) 


CC} 










i 


25 


1210 


820 




600T: x 20 ft 




2 


20 


1105 


800 


n 


6001CX20^ 




5 


40 


1150 


830 


i) 


eotfc x 20 ^ 


as 


4 


25 


1150 


760 


n 


550T: X 20 ^ 


w 


5 


32 


1220 


780 


n 


625^x20^ 




6 


50 


1150 


800 


ti 


6001C Y. 2.0 ft 




7 


25 


1200 


790 


t> 


575^C X 20 ft 




S 


40 




800 




-<20ft 


$E 

m 


9 


32 


1150 


730 




600^ X 20 ^ 


10 


25 


1150 


SOO 




575T3 X 20 ft 




1L 


25 


1210 


780 




5751C X 20 ft 



[ o o 4 l ] *3 fc, ±IB*ffifcJ; s*«am«, vW« 

[0 04 2] £*l£*fLT, ttKSWtS^UiV^-mfc 
Jfc. EEgfc^offl||g»ftKfcffiVvfctf>. NbWWtfie 



*, BttCfc*£. Ml 014, jft#WfcttT i 

*HlMSfc:«>^»^4. Ml 1(4. Nb^m&n^ix 

[0043] 
[UI3] 



< 


m 




YP 


TS 


vTrs 




(HV98N) 






(mm) 


(N/mm 2 ) 


(N/mm 3 ) 


co 


(HV98N) 








i 


25 


560 


622 


-54 


222 


214 


228 




2 


20 


5S9 


641 


-48 


231 


225 


233 




3 


40 


543 


634 


-41 


227 


221 


236 




4 


25 


648 


683 


-37 


242 


236 


244 


09 


5 


32 


642 


688 


-35 


241 


235 


247 




6 


50 


531 


609 


-52 


217 


214 


225 




7 


25 


553 


637 


-55 


229 


222 


231 




S 


40 


467 


564 


-31 


192 


184 


239 




9 


32 


486 


568 


-11 


201 


179 


288 


w 
m 


10 


25 


452 


566 


-13 


194 


207 


231 




11 


25 


581 


662 


-36 


227 


181 


S02 



[0044] 

iwmmm ^mizx o . ?i§S3i$ 570-720 



<«;t *Wtgt =5r 0 . ( 5ft 



(8) 



2001-73071 



(72)5MH# B MB F^-A(#^) 4K032 MOO M01 AA04 AA08 Mil 

SJtTftS?* 1 #ftt *TH*«H»[**^ttS M14 M16 M19 M21 M22 

tfSliRWrt M23 M27 M29 M31 M35 

M36 M40 BA01 CA02 CA03 
CB02 CC03 CD06 CF01 CF02 



